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Stroke causes more than 6 million deaths each year and
leaves behind an even greater number with significant
disability.1 A number of modifiable risk factors like
diabetes, hypertension, sedentary lifestyle etc. have
been identified over the years and strategies to prevent
the condition are strongly encouraged at the global
level. Amongst some of the recent discoveries, is the
influence of environment on cardiovascular health. One
aspect of this, which is environmental pollution is
considered the third largest contributor to Disability
Adjusted Life Years (DALYs) due to stroke.2
Human environments are complex because they are
affected by a number of factors such as geography,
climate, social structures, and individual choices. The
influence of environment on the occurrence of stroke is
supported by observations like the seasonal and
diurnal variation seen in stroke incidence, and the fact
that individuals from certain geographies are more
prone to getting strokes. These factors in turn affect
lifestyle choices such as diet and physical activity,
which have long been recognized as important
modifiable risk factors for cardiovascular disease. The
built environment is also an important influence on an
individual's health. For example presence of greenery
in the neighborhood, levels of noise pollution,3
congested living and opportunities for promoting
active lifestyle may all influence cardiovascular health.
Yet another aspect to be considered is of
environmental pollution, including air, water and noise
pollution which is increasingly being recognized as an
important risk factor for cardiovascular disease
including stroke.
Of all the potential environmental risk factors, the one
that has received the most attention, is air pollution.
According to the Global burden of disease study,
2013,4 air pollution accounted for almost 30% of
global stroke burden, with low and middle-income
countries (LMICs) being more severely affected. In
South Asia and sub-Saharan Africa, 40% of Disability
Adjusted Life Years (DALYs) due to stroke, were
attributable to air pollution. Another alarming finding
from the study was the contribution of household air
pollution (HAP) from incomplete combustion of fossil
fuel in the LMICs. Both short term5 and long term6
exposure to particulate air pollution has been
recognized as independent risk factor for myocardial
disease, stroke and heart failure.
The proposed mechanism for this increased risk is a pro-
atherogenic state induced by these pollutants. There is
oxidative stress on vascular endothelium, that leads to
endothelial dysfunction and some changes in the
lipoproteins as well. These in turn promote formation of
thrombus.7 Another mechanism suggested by other
studies is an increase in the sympathetic drive which in
turn leads to vasoconstriction and increase in blood
pressure.
Similarly, there is now growing epidemiological
evidence that certain metals that have no biological
role in the human body, can potentiate the
atherosclerotic process leading to an increase in the risk
of cardiovascular disease.8 These include lead, arsenic,
cadmium and mercury. These elements due to
industrial pollution find themselves into the drinking
water supply or at times, into the bodies of certain fish
and from there they enter human bodies and augment
processes that cause cardiovascular disease including
effects on blood pressure, endothelial function and
carbohydrate and lipid metabolism. 
Environmental risk factors for stroke and cardiovascular
diseases are more prevalent in developing countries as
compared to developed world. Pakistan, like most
countries in epidemiological transition, suffers from a
number of these environmental risks. According to a
recent World Health Organization report,9 Pakistan's
urban air pollution is amongst the most severe in the
world. This report highlighted that Karachi, the biggest
metropolitan city is the fifth most polluted city in the
world, followed by Peshawar and Rawalpindi. The urban
development is mostly unregulated and there has been
an exponential rise in the number of vehicles on the
streets. Vehicular emissions, industrial emissions and
the burning of solid wastes on the streets are all
contributing to an increase in outdoor air pollution. To
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make things worse, the household air pollution due to
burning of biomass solid fuels continues to pose a
significant health threat.10 In addition, a number of
studies from various parts of the country,11 have been
published indicating that untreated wastewater from
urban and industrial sources cause soil pollution and
are a threat to human health.
Considering the attributable fraction of environmental
pollution on cardiovascular health including stroke, it
is only wise to focus attention on a risk factor that is so
ubiquitous that any intervention at that level is likely to
produce huge impacts. A number of policies have been
drafted in the past to curb pollution, including Pakistan
Clean Air program and Pakistan pollution charges.
There is a need to first, measure environmental
pollution accurately and then to implement the
existent policies besides drafting new ones to reduce
vehicles on the roads, improve the quality of fuel, curb
industrial pollution and to improve garbage disposal.
The role of urban green spaces is also being recognized
in enhancing physical activity and reducing
cardiovascular disease risk and all future urban
planning should incorporate these. Future health
research needs to focus on better categorizing the risks
that various environmental factors pose to inform
better policies.
References
1. Feigin VL, Krishnamurthi RV, Parmar P, Norrving B, Mensah GA,
Bennett DA, et al. Update on the Global Burden of Ischemic and
Hemorrhagic Stroke in 1990-2013: The GBD 2013 Study.
Neuroepidemiology.2015; 45:161-76.
2. GBD 2015Mortality and Causes of Death Collaborators.Global,
regional, and national life expectancy, all-cause mortality, and
cause-specific mortality for 249 causes of death, 1980-2015: a
systematic analysis for the Global Burden of Disease Study
2015. Lancet. 2016; 388:1459-544.
3. Dzhambov AM, Tokmakova MP, Gatseva PD, Zdravkov NG,
Gencheva DG, Ivanova NG,et al. Community Noise Exposure
and its Effect on Blood Pressure and Renal Function in Patients
with Hypertension and Cardiovascular Disease. Folia Med
(Plovdiv).2017; 59:344-56.
4. Feigin VL, Roth GA, Naghavi M, Parmar P, Krishnamurthi R,
Chugh S,et al.Global burden of stroke and risk factors in 188
countries, during 1990-2013: a systematic analysis for the
Global Burden of Disease Study 2013. Lancet Neurol.2016;
15:913-24.
5. Lee MS, Hang JQ, Zhang FY, Dai HL, Su L, Christiani DC.In-home
solid fuel use and cardiovascular disease: a cross-sectional
analysis of the Shanghai Putuo study. Environ Health.2012;
11:18.
6. Miller KA, Siscovick DS, Sheppard L, Shepherd K, Sullivan JH,
Anderson GL, et al. Long-term exposure to air pollution and
incidence of cardiovascular events in women. N Engl J Med
2007, 356(5):447-58.
7. Shah AS, Lee KK, McAllister DA, Hunter A, Nair H, Whiteley W, et
al. Short term exposure to air pollution and stroke: systematic
review and meta-analysis. BMJ 2015, 350:h1295.
8. Solenkova NV, Newman JD, Berger JS, Thurston G, Hochman JS,
Lamas GA.Metal pollutants and cardiovascular disease:
mechanisms and consequences of exposure. Am Heart J.2014;
168:812-22.
9. Sanchez-Triana E, Enriquez S, Afzal J, Nakagawa A, Khan
AS.Cleaning Pakistan's Air: Policy Options to Address the Cost of
Outdoor Air Pollution. World Bank Publications, 2014.
10. Fatmi Z, Coggon D, Kazi A, Naeem I, Kadir MM, Sathiakumar
N.Solid fuel use is a major risk factor for acute coronary
syndromes among rural women: a matched case control study.
Public Health.2014; 128:77-82.
11. Lu Y, Khan H, Zakir S, Ihsanullah, Khan S, Khan AA, et al. Health
risks associated with heavy metals in the drinking water of
Swat, northern Pakistan. J Environ Sci (China).2013; 25:2003-13.
Vol. 68, No. 7, July 2018
Environment, pollution and stroke 985
